SPLATCHE3 (Currat et al. 2019) simulates genetic data in the following three steps. First, the program performs a forward in time simulation (Carvajal-Rodriguez 2010 , Arenas 2012 of the demography of the whole population over the space. The simulation considers a lattice of demes (given by a map obtained with a Geographic Information System, GIS), and diverse demographic parameters such as population size at the onset of the range expansion, population growth rate, migration rate and carrying capacity. A deme is chosen to start the range expansion, and migration events occur towards neighboring demes under a stepping-stone migration model (Kimura and Weiss 1964) that we denominate here as a gradual-distance dispersal (GDD) model. In addition to the migration rate, the number of emigrants and immigrants depends on the local and departure deme sizes, respectively. Intra-deme demography is modeled by the population growth rate (Currat et al. 2004) . Carrying capacity refers to the available resources and is considered to model environmental conditions, it also affects the population growth rate (Currat et al. 2004) . Simulations under a model of long-distance dispersal (LDD) are based on Ray and Excoffier (2010) . This model considers the proportion of individuals migrating under LDD, the direction of migration events is chosen at random and the migration distance of a LDD event is sampled from a gamma distribution that can be truncated with a maximum distance of dispersal. After this step, the simulation produces the evolutionary history of all the individuals of the entire population over the space and time. In a second step, the coalescent history of a user-specified sample can be reconstructed considering the history of the entire population previously obtained. This is a backwards in time simulation of the evolutionary history of the sample until its most recent common ancestor (MRCA). In a third step, the program simulates molecular evolution along the coalescent tree of the sample from a random sequence assigned to the MRCA and by introducing substitution events along branches according to a substitution model of evolution (Yang 2006) .
. θ: Theta (2Neµ) per site from number of variable sites (Tajima 1996) . Group: localities grouped according to their geographic distribution (Figure S1 Figure S1 . Geographic location of Chorthippus cazurroi samples, sample sizes (in brackets) and geographic groups (into green circles) designed to perform the ABC analyses. Black numbers correspond with groups assigned in Table 1 . Demes below 1400 m are colored in blue and demes above 1400 m are colored in green. See Table 1 for visualizing the full name of sample locations. Table 1 .
(A) Rejection approach Figure 3 . Power of parameter estimation. The following boxplots show, for every parameter of the best fitting model (GDD), the distance between the true (simulated) value of the POD and the estimated median, mean and mode (respectively from the left to the right). The estimations were performed with the rejection (Rrej, A), regression (Rreg, B), and neuralnet (Rnn, C) approaches implemented in the abc library of R (Csillery et al. 2012) . In total, 100 PODS are used to perform this evaluation. The dashed line indicates that the true value is equal to the estimated value (error = 0). The plots show which approach and statistic of the posterior distribution is preferred for each particular parameter estimation. The time of the onset of the range expansion (TAGEEXP) was estimated with the highest accuracy by the mode of Rrej. The ancestral population size (ANCSIZE) was estimated with the highest accuracy by the mean of Rnn. The carrying capacity (CARRYINGCAP) was estimated with the highest accuracy by the mean of Rrej. The population growth rate (GROWTH) was estimated with the highest accuracy by the mode of Rreg; the migration rate (MIGRATION) was estimated with the highest accuracy by the median of Rrej. The mutation rate (MUTATION) was estimated with the highest accuracy by the mode of Rrej).
